ABSTRACT
INTRODUCTION
Atrial fibrillation (AF) is defined as a supraventricular tachyarrhythmia characterized by uncoordinated atrial activation with consequent deterioration of mechanical atrial function
(1) . AF is conclusively indicated by the replacement of P waves on an electrocardiogram (ECG) with oscillatory or fibrillatory waves of different sizes, amplitudes, and timing (2) . The presence of AF whatever its type, substantially augments morbidity and mortality, because it impairs cardiac function and increases the risk of stroke (3) . Patients with AF are reported to have a five-fold increased risk of stroke (4,5) . RAF, which is caused by structural changes in the mitral valve or congenital heart disease, carries the highest risk of stroke [i.e., 17-fold greater risk than unaffected controls and five times the risk of stroke with non valvular atrial fibrillation]
(3) . The thrombogenic tendency in atrial fibrillation is multifactorial (6) , other than most of them summits to the fulfillment of the Virchow triad with flow abnormalities, endothelial abnormalities and abnormal blood constituents (e.g. platelets and clotting factors).
Since endothelial dysfunction has been frequently described in chronic AF and considered to be one of risks of stroke, the estimation of the abnormal plasma indices of endothelial perturbation, such as von Willebrand factor (vWf), soluble Eselectin and soluble thrombomodulin (sTM), may be of prognostic value (7) . However, circulating endothelial cells (CECs) may give out as a novel marker for micro-vascular injury and a predictive towards stroke (8) . CECs are thought to be mature cells that have disconnected from the intimal monolayer in reply to endothelial injury (7) , and hardly ever found in normal healthy individuals; in the order of 0-3 cells/ml. It is considerable that a reliable relationship has been established between CECs and fixed markers of endothelial injury or damage (7) . The unique methods for discovery of CECs planned by George et al.
(9) and other research groups (10) used only CD146 for identifying CECs. Though, it is now recognized that this antigen is expressed on some activated T-cells and a small fraction of lymphocytes (11,12) , nevertheless, several studies continue to be conducted using CD146 as a sole marker for CEC (13,14) . The increase in thrombogenic risk with valvular heart disease could also be explained by activation of platelets where they appear to play an important role in the initial step of thrombus formation (5,15). Verification of platelet activation can be predicted by measuring soluble P-selectin (16) , plasma levels of β-thromboglobulin, platelet factor-4 (5) and platelet derived microparticles (PMPs).
PMPs are small membranous vesicles that have been shed from activated platelets following activation (17) . These microparticles are less than 1 µm in diameter, which bind to monoclonal antibodies directed against platelet antigens, such as CD61 and CD41a and support procoagulant activity and contribute to formation of the hemostatic plug 
AIM OF THE WORK
This study is designed to assess the abnormality of CECs as indices of endothelial damage/dysfunction, together with clarifying the importance of estimation of PMPs as predictive of thromboembolic risk factors in patients with AF. Lysing solution was added and centrifugation was done, and then the supernatant was discarded. Phosphate buffered saline (PBS) was added and another centrifugation was done, and then the supernatant was discarded and 0.5ml or 1 ml of PBS was added. Appropriate unstained (autofluorescence) control was also processed in a similar manner in order to exclude auto-fluorescence. CECs were defined as cells that are CD45 negative and CD146 positive.
MATERIALS & METHODS
PMP Determination: blood for PMP testing was processed according to the method described in the study by the European Working Group on Clinical Cell Analysis on platelet flow cytometry
as Schmitz described (23) , briefly within 15 minutes of venipuncture, platelet poor plasma was obtained by repeated centrifugation. 20 µl of the remaining pellet containing the MP were incubated for 30 minutes in the dark with 5µl of anti-CD41a-PE. Phosphate-buffered saline and red latex beads measuring 1.0 µm in diameter (Sigma) were added to the sample immediately prior to flow cytometry. PMPs were defined as particles less than the mean diameter of the latex beads and showing positive binding to anti-CD41a.
Statistical Analysis:
The clinical and laboratory data were collected, categorized and processed by Statistical Package for Social Sciences (SPSS), version 16. The Shapiro-Wilkes test was applied to data of continuously variable to define distribution, where the quantitative variables were expressed as mean ± standard deviation (SD). Mann Whitney U test was used to compare between two groups. Spearman's rank correlations coefficient were also demonstrated. Pvalue levels of <0.05 were considered statistically significance.
RESULTS
RAF group had significantly elevated numbers of CECs and PMPs compared to HC, P<0.0001 (Tables  1,2 ,3 & Figure 1 ). CECs numbers were significantly higher in RAF patients compared to patients with RNAF, P<0.05 (Table 2) . PMPs percentage showed significant increase in RAF patients (P = 0.001) and RNAF (P< 0.001) compared to HC. There were no significant differences in PMPs percentage between the two patient groups (RAF versus RNAF), P = 0.135 (Table 3&  Fig 1) .
There were significant negative correlations between CECs and PMPs in all cohort study, r = -0.465, P<0.001 (Figure 2) . No significant correlations were noted between CECs and PMPs in different groups (Table 4) . There were significant negative correlations between CECs and PMPs in all cohort study (r = -0.465, P = 0.001) using Spearman correlation coefficient.
DISCUSSION
As far as we are aware, the current study is the first to evaluate the CEC and PMPs in rheumatic patients. We found that RAF had significantly elevated numbers of CECs and PMPs % compared to HC. CECs numbers were significantly increased in both RAF and RNAF compared to HC. In addition, CECs numbers were significantly higher in RAF patients compared to RNAF. We have also demonstrated that both rheumatic groups (RAF and RNAF) revealed increase in platelet activation with the rise in population of CD41a phenotypes compared to HC. However, PMPs percentage did not vary between RAF and RNAF groups.
The elevated numbers of CECs in both RAF and RNAF groups indicates the presence of an established endothelial perturbation in rheumatic mitral conditions that is even more severe when that condition is complicated with AF. Our data would confirm the previous studies that demonstrated the augmentation in the CECs numbers in various pathologic conditions involving severe endothelial perturbation. Chong et al. (24) demonstrated that among patients with heart failure, there was a 3-fold increase in the numbers of CECs compared to HC and that the CECs numbers were significantly correlated with vWF. Nadar et al.
(25) studied patients with stroke and hypertension and concluded that patients with acute ischemic stroke had significantly higher numbers of CECs and raised levels of vWf and soluble E-selectin than both diseased and HC and that the numbers of CECs correlated positively with both vWf and soluble E-selectin.
Strijbos et al. (26) reported that CECs are increased in solid cancer patients compared to HC and that increase occurred in correlation with plasma concentrations of thrombomodulin, a putative marker of endothelial injury. Moreover, the CECs have been identified as a useful marker of endothelial damage and potential vascular rejection in kidney transplantation patients (13) . Boos et al. (7) clarified that, in various diseases, the longitudinal quantification of CECs has been assorted according to the clinical condition and severity. Levels among patients who are acutely ill are higher than in those patients who are in clinical remission or in a recovery phase of the disease. That finding is further confirmed by Quilici et al. (27) who showed that the combined use of CECs quantification with cardiac troponin measurement markedly improved diagnostic accuracy in patients presenting with non-ST-segment elevation myocardial infarction and that the highest CECs counts were obtained at the time of infarct presentation, with decreasing levels over the ensuing 8 hours, with a steady decrease thereafter.
However our observation is in contrast to that of freestone et al. (28) who studied patients with chronic stable AF and compared them with AF patients plus an acute cardiovascular or cerebrovascular event as positive controls, and healthy subjects in sinus rhythm as negative controls. They found that chronic stable AF patients had significantly higher levels of plasma vWf, but comparable numbers of CECs in comparison to HC. In patients with AF associated with an acute cardiovascular or cerebrovascular event, numbers of CECs were significantly increased in comparison to chronic 'stable' AF patients and those CECs correlated with soluble thrombomodulin (sTM). They concluded that severe endothelial damage appears not to be a prominent feature of chronic AF. Moreover, McClung et al. (29) investigated the presence of CECs in the peripheral blood of patients with diabetes mellitus and showed that these patients had an elevated number of CECs compared with healthy non diabetic controls. However, CEC counts did not correlate with the levels of glycated hemoglobin (HbA 1c ) and were independent of plasma glucose levels.
It is well known that PMPs play an important role in enhancing blood hypercoagulability and its levels were elevated in conditions associated with thrombogenicity. This is evident by studying Castaman's defect, an isolated defect in generating platelet microparticles, where a bleeding tendency is obviously associated (31 found a correlation between the elevated blood PMP and endothelial dysfunction markers like P-selectin and E-selectin in acute phase of cerebral infarction. In addition, it was found that PMPs levels were elevated in patients with antiphospholipid antibody syndrome (APS) compared to healthy controls (33) , where the production of procoagulant PMPs may represent a new pathogenic mechanism for the thrombotic complications of that disease.
The presence of elevated PMPs percentages in our patient groups (RAF and RNAF) confirms data from many previous studies that demonstrated the presence of platelet activation, evaluated by measuring the secretory substance of platelets as beta-thromboglobulin (BTG) , Platelet factor 4 (PF4) and soluble Pselection in patients with rheumatic mitral stenosis (34,35) . Kamath et al. (36) found that platelet markers (plasma BTG, soluble glycoprotein V) and coagulation markers (fibrin D-dimer) were higher in atrial fibrillation compared to healthy controls. Furthermore, Azzam and Zagloul, (37) demonstrated that patients with rheumatic mitral stenosis and atrial fibrillation have enhanced platelet activation, assessed by elevated PMPs in the plasma which have a significantly direct relationship with the severity of mitral stenosis. Indeed, Choudhury et al ..(2) assessed platelet activation using four different aspects of platelet pathophysiology and concluded that there is a degree of platelet activation in atrial fibrillation compared with HC, but no significant difference between atrial fibrillation patients and disease control subjects in sinus rhythm.
In conclusion, severe endothelial damage, as assessed by increased numbers of CECs, appears to be a prominent feature of AF, but numbers are certainly more raised in the presence of associated cardiac disease (e.g: rheumatic valve), that more contributes to an enhanced prothrombotic state. There is evidence of platelet activation (high PMPs %) in RAF patients compared to the HC but this is likely to be due to underlying cardiovascular diseases (e.g; rheumatic valve disease) rather than the arrhythmia as such. 
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